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Amendments to the Claims 
Listing of Claims 

1 . (Currently Amended) A method of controlling temperature of a heat source in contact 
with a heat exchanging surface of a heat exchanger, wherein the heat exchanging surface 
is substantially aligned along a plane, the method comprising: 

a. cont r ollably channeling a selectable , non-uniform amount of a first temperature 
fluid to one or more predetermined locations on the heat exchanging surface, 
wherein the first temperature fluid undergoes thermal exchange with the heat 
source along the heat exchanging surface; and 

b. channeling a second temperature fluid from the heat exchange surface, 
wherein fluid is channeled to minimize temperature differences along the heat source. 

2. (Original) The method according to claim 1 wherein the fluid is in single phase flow 
conditions. 

3. (Original) The method according to claim 1 wherein the fluid is in two phase flow 
conditions. 

4. (Original) The method according to claim 1 wherein at least a portion of the fluid 
undergoes a transition between single and two phase flow conditions in the heat 
exchanger. 

5. (Original) The method according to claim 1 wherein the first temperature fluid and the 
second temperature fluid are channeled substantially perpendicular to the plane. 

6. (Original) The method according to claim 1 further comprising channeling the fluid 
along at least one fluid path configured to apply a desired fluidic resistance to the fluid to 
control the fluid at a desired temperature. 



PATENT 

Attorney Docket No.: COOL-01800 

7. (Original) The method according to claim 6 wherein the fluid is channeled along one or 
more fluid paths, wherein each fluid path includes a flow length dimension and a 
hydraulic dimension. 

8. (Original) The method according to claim 7 wherein the hydraulic dimension of the fluid 
path varies with respect to the flow length dimension. 

9. (Previously Presented) The method according to claim 8 further comprising configuring 
the hydraulic dimension to be adjustable in response to one or more operating conditions 
in the heat exchanger, wherein the adjustable hydraulic dimension is configured to control 
the fluidic resistance. 

10. (Original) The method according to claim 7 further comprising coupling means for 
sensing at least one desired characteristic at a predetermined location along the fluid path. 

1 1 . (Original) The method according to claim 1 further comprising: 

a. directing a first portion of the fluid to a first circulation path along a first desired 
region of the heat exchanging surface; and 

b. directing a second portion of the fluid to a second circulation path along a second 
desired region of the heat exchanging surface, wherein the first circulation path 
flows independently of the second circulation path to minimize temperature 
differences in the heat source. 

12. (Previously Presented) The method according to claim 7 further comprising configuring 
one or more selected areas in the heat exchange surface to have a desired thermal 
conductivity to control a local thermal resistance. 

13. (Original) The method according to claim 7 further comprising configuring the heat 
exchange surface to include a plurality of heat transferring features thereupon, wherein 
heat is transferred between the fluid and the plurality of heat transferring features. 

14. (Original) The method according to claim 7 further comprising roughening at least a 
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portion of the heat exchange surface to a desired roughness to control at least one of the 
fluidic and thermal resistances. 

15. (Original) The method according to claim 13 wherein at least one of the heat transferring 
features further comprises a pillar. 

16. (Original) The method according to claim 13 wherein the at least one heat transferring 
feature further comprises a microchannel. 

17. (Original) The method according to claim 13 wherein the at least one heat transferring 
feature further comprises a microporous structure. 

18. (Original) The method according to claim 15 wherein the at least one pillar has an area 
dimension within the range of and including (10 micron) 2 and (100 micron) 2 . 

19. (Original) The method according to claim 15 wherein the at least one pillar has a height 
dimension within the range of and including 50 microns and 2 millimeters. 

20. (Original) The method according to claim 15 wherein at least two pillars are separate 
from each other by a spacing dimension within the range of and including 10 to 150 
microns. 

21. (Original) The method according to claim 16 wherein the at least one microchannel has 
an area dimension within the range of and including (10 micron) 2 and (100 micron) 2 . 

22. (Original) The method according to claim 16 wherein the at least one microchannel has a 
height dimension within the range of and including 50 microns and 2 millimeters. 

23. (Original) The method according to claim 16 wherein at least two microchannels are 
separate from each other by a spacing dimension within the range of and including 10 to 
150 microns. 
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24. (Original) The method according to claim 16 wherein the at least one microchannel has a 
width dimension within the range of and including 10 to 150 microns. 

25. (Original) The method according to claim 17 wherein the microporous structure has a 
porosity within the range of and including 50 to 80 percent. 

26. (Original) The method according to claim 17 wherein the microporous structure has an 
average pore size within the range of and including 10 to 200 microns. 

27. (Original) The method according to claim 17 wherein the microporous structure has a 
height dimension within the range of and including 0.25 to 2.00 millimeters. 

28. (Original) The method according to claim 13 wherein a desired number of heat 
transferring features are disposed per unit area to control a resistance to the fluid. 

29. (Original) The method according to claim 28 wherein the fluidic resistance is optimized 
by selecting an appropriate pore size and an appropriate pore volume fraction in a 
microporous structure. 

30. (Original) The method according to claim 28 wherein the fluidic resistance is optimized 
by selecting an appropriate number of pillars and an appropriate pillar volume fraction in 
the unit area. 

3 1 . (Original) The method according to claim 28 wherein the fluidic resistance is optimized 
by selecting an appropriate hydraulic diameter for at least one microchannel. 

32. (Original) The method according to claim 17 wherein the fluidic resistance is optimized 
by selecting an appropriate porosity of the microporous structure. 

33. (Original) The method according to claim 15 wherein the fluidic resistance is optimized 
by selecting an appropriate spacing dimension between at least two pillars. 
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34. (Original) The method according to claim 13 further comprising optimizing a length 
dimension of the heat transferring feature to control the fluidic resistance to the fluid. 

35. (Original) The method according to claim 13 further comprising optimizing at least one 
dimension of at least a portion of the heat transferring feature to control the fluidic 
resistance to the fluid. 

36. (Original) The method according to claim 13 further comprising optimizing a distance 
between two or more heat transferring features to control the fluidic resistance to the 
fluid. 

37. (Original) The method according to claim 13 further comprising applying a coating upon 
at least a portion of at least one heat transferring feature in the plurality to control at least 
one of the thermal and fluidic resistances. 

38. (Original) The method according to claim 13 further comprising optimizing a surface 
area of at least one heat transferring feature to control the fluidic resistance to the fluid. 

39. (Original) The method according to claim 13 further comprising configuring at least one 
flow impeding element along the fluid path, wherein the at least one flow impeding 
element controls a resistance. 

40. (Original) The method according to claim 7 further comprising adjusting a pressure of 
the fluid at a predetermined location along the fluid path to control an instantaneous 
temperature of the fluid. 

41 . (Original) The method according to claim 7 further comprising adjusting a flow rate of 
the fluid at a predetermined location along the flow path to control an instantaneous 
temperature of the fluid. 
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42. (Currently Amended) A heat exchanger for controlling a heat source temperature 
comprising: 

a. a first layer in substantial contact with the heat source and configured to perform 
thermal exchange with fluid flowing in the first layer, the first layer aligned along 
a first plane; and 

b. a second layer coupled to the first layer for controllably channeling selectable* 
non-uniform amounts of fluid to one or more predetermined locations within the 
first layer and for channeling fluid from the first layer, wherein the one or more 
predetermined locations within the first layer correspond to one or more 
predetermined locations on the heat source, further wherein the heat exchanger is 
configured to minimize temperature differences along the heat source. 

43. (Original) The heat exchanger according to claim 42 wherein the second layer further 
comprises: 

a. a plurality of inlet fluid paths configured substantially perpendicular to the first 
plane; and 

b. a plurality of outlet paths configured substantially perpendicular to the first plane, 
wherein the inlet and outlet paths are arranged parallel with one another. 

44. (Original) The heat exchanger according to claim 42 wherein the second layer further 
comprises: 

a. a plurality of inlet fluid paths configured substantially perpendicular to the first 
plane; and 

b. a plurality of outlet paths configured substantially perpendicular to the first plane, 
wherein the inlet and outlet paths are arranged in non-parallel relation with one 
another. 

45. (Original) The heat exchanger according to claim 42 wherein the second layer further 
comprises: 

a. a first level having at least one first port configured to channel fluid to the first 
level; and 
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b. a second level having at least one second port, the second level configured to 

channel fluid from the first level to the second port, wherein fluid in the first level 
flows separately from the fluid in the second level. 

46. (Original) The heat exchanger according to claim 42 wherein the fluid is in single phase 
flow conditions. 

47. (Original) The heat exchanger according to claim 42 wherein the fluid is in two phase 
flow conditions. 

48. (Original) The heat exchanger according to claim 42 wherein at least a portion of the 
fluid undergoes a transition between single and two phase flow conditions in the heat 
exchanger. 

49. (Previously Presented) The heat exchanger according to claim 42 further comprising at 
least one fluid path configured to apply a desired fluidic resistance to the fluid to control 
temperature of the fluid at a desired location. 

50. (Original) The heat exchanger according to claim 49 wherein the at least one fluid path is 
located in the first layer. 

5 1 . (Original) The heat exchanger according to claim 49 wherein the at least one fluid path is 
located in the second layer. 

52. (Original) The heat exchanger according to claim 49 wherein the at least one fluid path is 
located in a third layer positioned in between the first and second layers. 

53. (Original) The heat exchanger according to claim 49 wherein the fluid path includes a 
flow length dimension and a hydraulic dimension. 

54. (Original) The heat exchanger according to claim 53 wherein the hydraulic dimension is 
nonuniform with respect to the flow length dimension at a desired location to control the 
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55. (Original) The heat exchanger according to claim 49 further comprising at least one 
expandable valve coupled to a wall of the fluid path, wherein the at least one expandable 
valve is configured to adjust in response to one or more operating conditions to variably 
control the fluidic resistance. 

56. (Original) The heat exchanger according to claim 49 further comprising one or more 
sensors positioned at a predetermined location along the fluid path, wherein the one or 
more sensors provide information regarding the temperature of the heat source. 

57. (Original) The heat exchanger according to claim 49 wherein a portion of the fluid path 
is directed to a first circulation path along the first layer, wherein fluid in the first 
circulation path flows independently of fluid in a second circulation path in the first layer. 

58. (Original) The heat exchanger according to claim 49 wherein one or more selected areas 
in the first layer is configured to have a desired thermal conductivity to control a thermal 
resistance to the fluid. 

59. (Original) The heat exchanger according to claim 49 wherein the first layer further 
comprises a plurality of heat transferring features disposed thereupon. 

60. (Original) The heat exchanger according to claim 59 wherein at least one of the heat 
transferring features further comprises a pillar. 

61 . (Original) The heat exchanger according to claim 59 wherein the at least one heat 
transferring features further comprises a microchannel. 

62. (Original) The heat exchanger according to claim 59 wherein the at least one heat 
transferring features further comprises a microporous structure. 

63. (Original) The heat exchanger according to claim 60 wherein the at least one pillar has 
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an area dimension within the range of and including (10 micron) 2 and (100 micron) 2 . 

64. (Original) The heat exchanger according to claim 60 wherein the at least one pillar has a 
height dimension within the range of and including 50 microns and 2 millimeters. 

65. (Original) The heat exchanger according to claim 60 wherein at least two pillars are 
separate from each other by a spacing dimension within the range of and including 10 to 
150 microns. 

66. (Original) The heat exchanger according to claim 61 wherein the at least one 
microchannel has an area dimension within the range of and including (10 micron) 2 and 
(100 micron) 2 . 

67. (Original) The heat exchanger according to claim 61 wherein the at least one 
microchannel has a height dimension within the range of and including 50 microns and 2 
millimeters. 

68. (Original) The heat exchanger according to claim 61 wherein at least two microchannels 
are separate from each other by a spacing dimension within the range of and including 10 
to 150 microns. 

69. (Original) The heat exchanger according to claim 61 wherein the at least one 
microchannel has a width dimension within the range of and including 10 to 150 
microns. 

70. (Original) The heat exchanger according to claim 62 wherein the microporous structure 
has a porosity within the range of and including 50 to 80 percent. 

71. (Original) The heat exchanger according to claim 62 wherein the microporous structure 
has an average pore size within the range of and including 10 to 200 microns. 

72. (Original) The heat exchanger according to claim 62 wherein the microporous structure 
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has a height dimension within the range of and including 0.25 to 2.00 millimeters. 

73. (Original) The heat exchanger according to claim 59 wherein at least a portion of the first 
layer is configured to have a desired roughness to control the fluidic resistance. 

74. (Original) The heat exchanger according to claim 59 wherein a desired number of heat 
transferring features are disposed per unit area to control the fluidic resistance to the fluid. 

75. (Original) The heat exchanger according to claim 59 wherein a length dimension of at 
least one heat transferring feature is configured to control the fluidic resistance to the 
fluid. 

76. (Original) The heat exchanger according to claim 59 wherein a height dimension of the 
heat transferring feature is configured to control the fluidic resistance to the fluid. 

77. (Original) The heat exchanger according to claim 59 wherein one or more heat 
transferring features are positioned an appropriate distance from an adjacent heat 
transferring feature to control the fluidic resistance to the fluid. 

78. (Original) The heat exchanger according to claim 59 wherein at least a portion of at least 
one heat transferring feature includes a coating thereupon, wherein the coating controls 
the thermal resistance to the fluid. 

79. (Original) The heat exchanger according to claim 59 wherein at least one heat 
transferring feature is configured to have an appropriate surface area to control the fluidic 
resistance to the fluid. 

80. (Original) The heat exchanger according to claim 49 wherein the fluid path further 
comprises at least one flow impeding element extending into the fluid path to control the 
fluidic resistance to the fluid. 

81 . (Original) The heat exchanger according to claim 49 wherein the fluid path is configured 
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to adjust a fluid pressure at a predetermined location to control a temperature of the fluid. 

82. (Original) The heat exchanger according to claim 49 wherein the fluid path adjusts a 
pressure of the fluid at a desired location to control an instantaneous temperature of the 
fluid. 

83. (Original) The heat exchanger according to claim 49 wherein the fluid path adjusts a 
flow rate of at least a portion of the fluid to control a temperature of the fluid. 

84. (Currently Amended) A hermetic closed loop system for controlling a temperature of a 
heat source comprising: 

a. at least one heat exchanger for controlling the temperature of the heat source by 
e o ntr o llably channeling selectable , non-uniform amounts of a fluid to one or more 
predetermined locations on the heat source, wherein the heat exchanger is 
configured to minimize temperature differences in the heat source; 

b. at least one pump for circulating fluid throughout the loop, the at least one pump 
coupled to the at least one heat exchanger; and 

c. at least one heat rejector coupled to the at least one pump and the at least one heat 
exchanger. 

85. (Original) The system according to claim 84 wherein the at least one heat exchanger 
layer further comprises: 

a. an interface layer in substantial contact with the heat source and configured to 
channel fluid along at least one thermal exchange path, the interface layer 
configured along a first plane; and 

b. a manifold layer for delivering inlet fluid along at least one inlet path and for 
removing outlet fluid along at least one outlet path. 

86. (Original) The system according to claim 85 wherein the manifold layer further 
comprises: 

a. a plurality of inlet fingers in communication with the inlet fluid paths, the 

plurality of inlet fingers configured substantially perpendicular to the first plane; 
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and 

b. a plurality of outlet fingers in communication with the outlet fluid paths, the 

plurality of outlet fingers configured substantially perpendicular to the first plane, 
wherein the inlet and outlet fingers are arranged parallel with one another. 

87. (Original) The system according to claim 85 wherein the manifold layer further 
comprises: 

a. a plurality of inlet fingers in communication with the inlet fluid paths, the 
plurality of inlet fingers configured substantially perpendicular to the first plane; 
and 

b. a plurality of outlet fingers in communication with the outlet fluid paths, the 
plurality of outlet fingers configured substantially perpendicular to the first plane, 
wherein the inlet and outlet fingers are arranged in non-parallel relation with one 
another. 

88. (Original) The system according to claim 85 wherein the manifold layer further 
comprises: 

a. a first level having a plurality of fluid paths positioned an optimal distance from 
one another; and 

b. a second level configured to channel fluid from the outlet fluid paths to the second 
port, wherein fluid in the first level flows separately from the fluid in the second 
level. 

89. (Original) The system according to claim 84 wherein the fluid is in single phase flow 
conditions. 

90. (Original) The system according to claim 84 wherein the fluid is in two phase flow 
conditions. 

91. (Original) The system according to claim 84 wherein at least a portion of the fluid 
undergoes a transition between single and two phase flow conditions in the heat 
exchanger. 
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92. (Original) The system according to claim 85 wherein the heat exchanger applies a fluidic 
resistance to the fluid to control a flow rate of the fluid at a desired location in the heat 
exchanger. 

93. (Original) The system according to claim 92 wherein each inlet fluid path and outlet fluid 
path includes a respective flow length dimension and a hydraulic dimension. 

94. (Original) The system according to claim 93 wherein the hydraulic dimension is 
nonuniform with respect to the flow length dimension to control the fluidic resistance to 
the fluid. 

95. (Original) The system according to claim 92 further comprising at least one expandable 
valve coupled along a wall within the heat exchanger, wherein the at least one expandable 
valve is configured to be adjustable in response to one or more operating conditions to 
variably control the fluidic resistance to the fluid. 

96. (Original) The system according to claim 84 further comprising one or more sensors 
positioned at a predetermined location in the heat exchanger, wherein the one or more 
sensors provide information regarding cooling of the heat source. 

97. (Original) The system according to claim 85 wherein a portion of the inlet fluid path is 
directed to a first circulation path along the interface layer, wherein fluid in the first 
circulation path flows independently of fluid in a second circulation path in the interface 
layer. 

98. (Original) The system according to claim 92 wherein one or more selected areas in the 
interface layer is configured to have a desired thermal conductivity to control the thermal 
resistance to the fluid. 

99. (Original) The system according to claim 92 wherein the interface layer further 
comprises a plurality of heat transferring features disposed thereupon. 
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100. (Original) The system according to claim 99 wherein at least one of the heat transferring 
features further comprises a pillar. 

101 . (Original) The system according to claim 99 wherein the at least one heat transferring 
features further comprises a microchannel. 

102. (Original) The system according to claim 99 wherein the at least one heat transferring 
features further comprises a microporous structure. 

103. (Original) The system according to claim 100 wherein the at least one pillar has an area 
dimension within the range of and including (10 micron) 2 and (100 micron) 2 . 

104. (Original) The system according to claim 100 wherein the at least one pillar has a height 
dimension within the range of and including 50 microns and 2 millimeters. 

105. (Original) The system according to claim 100 wherein at least two pillars are separate 
from each other by a spacing dimension within the range of and including 10 to 150 
microns. 

106. (Original) The system according to claim 101 wherein the at least one microchannel has 
an area dimension within the range of and including (10 micron) 2 and (100 micron) 2 . 

107. (Original) The system according to claim 101 wherein the at least one microchannel has 
a height dimension within the range of and including 50 microns and 2 millimeters. 

108. (Original) The system according to claim 101 wherein at least two microchannels are 
separate from each other by a spacing dimension within the range of and including 10 to 
150 microns. 

109. (Original) The system according to claim 101 wherein the at least one microchannel has 
a width dimension within the range of and including 10 to 150 microns. 
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110. (Original) The system according to claim 102 wherein the microporous structure has a 
porosity within the range of and including 50 to 80 percent. 

111. (Original) The system according to claim 102 wherein the microporous structure has an 
average pore size within the range of and including 10 to 200 microns. 

112. (Original) The system according to claim 102 wherein the microporous structure has a 
height dimension within the range of and including 0.25 to 2.00 millimeters. 

113. (Original) The system according to claim 99 wherein at least a portion of the interface 
layer is configured to have a desired roughness to control the fluidic resistance to the 
fluid. 

114. (Original) The system according to claim 99 wherein a desired number of heat 
transferring features are disposed per unit area to control the fluidic resistance to the fluid. 

115. (Original) The system according to claim 99 wherein a length dimension of at least one 
heat transferring feature is configured to control the fluidic resistance to the fluid. 

1 16. (Original) The system according to claim 99 wherein a height dimension of the heat 
transferring feature is configured to control the fluidic resistance to the fluid. 

1 17. (Original) The system according to claim 99 wherein one or more heat transferring 
features are positioned an appropriate distance from an adjacent heat transferring feature 
to control the fluidic resistance to the fluid. 

118. (Original) The system according to claim 99 wherein at least a portion of at least one 
heat transferring feature includes a coating thereupon, wherein the coating provides a 
desired amount of fluidic resistance to the fluid. 
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119. (Original) The system according to claim 99 wherein at least one heat transferring feature 
is configured to have an appropriate surface area to control the fluidic resistance to the 
fluid. 

120. (Original) The system according to claim 92 wherein at least one fluid path further 
comprises at least one flow impeding element extending into the fluid path to control the 
fluidic resistance to the fluid. 

121 . (Original) The system according to claim 92 wherein at least one of the inlet and outlet 
paths is configured to adjust a fluid pressure along a predetermined location along a flow 
path to control a temperature of the fluid. 

122. (Original) The system according to claim 92 wherein at least one of the inlet and outlet 
paths adjusts a pressure of the fluid at a desired location to control a temperature of the 
fluid. 

123. (Original) The system according to claim 92 wherein at least one of the inlet and outlet 
paths adjusts a flow rate of at least a portion of the fluid to control a temperature of the 
fluid. 

124. (New) A method of controlling temperature of a heat source in contact with a heat 
exchanging surface of a heat exchanger, wherein the heat exchanging surface is 
substantially aligned along a plane, the method comprising: 

a. channeling a selectable amount of a first temperature fluid to one or more 
predetermined locations on the heat exchanging surface, wherein the first 
temperature fluid undergoes thermal exchange with the heat source along the heat 
exchanging surface, further wherein the heat exchanging surface corresponds to 
one heat source; and 

b. channeling a second temperature fluid from the heat exchange surface, 
wherein fluid is channeled to minimize temperature differences along the heat source. 

125. (New) The method according to claim 124 wherein the fluid is in single phase flow 
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conditions. 

126. (New) The method according to claim 124 wherein the fluid is in two phase flow 
conditions. 

127. (New) The method according to claim 124 wherein at least a portion of the fluid 
undergoes a transition between single and two phase flow conditions in the heat 
exchanger. 

128. (New) The method according to claim 124 wherein the first temperature fluid and the 
second temperature fluid are channeled substantially perpendicular to the plane. 

129. (New) The method according to claim 124 further comprising channeling the fluid along 
at least one fluid path configured to apply a desired fluidic resistance to the fluid to 
control the fluid at a desired temperature. 

130. (New) The method according to claim 129 wherein the fluid is channeled along one or 
more fluid paths, wherein each fluid path includes a flow length dimension and a 
hydraulic dimension. 

131. (New) The method according to claim 130 wherein the hydraulic dimension of the fluid 
path varies with respect to the flow length dimension. 

132. (New) The method according to claim 131 further comprising configuring the hydraulic 
dimension to be adjustable in response to one or more operating conditions in the heat 
exchanger, wherein the adjustable hydraulic dimension is configured to control the fluidic 
resistance. 

133. (New) The method according to claim 130 further comprising coupling means for 
sensing at least one desired characteristic at a predetermined location along the fluid path. 

134. (New) The method according to claim 1 further comprising: 
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a. directing a first portion of the fluid to a first circulation path along a first desired 
region of the heat exchanging surface; and 

b. directing a second portion of the fluid to a second circulation path along a second 
desired region of the heat exchanging surface, wherein the first circulation path 
flows independently of the second circulation path to minimize temperature 
differences in the heat source. 

135. (New) The method according to claim 1 30 further comprising configuring one or more 
selected areas in the heat exchange surface to have a desired thermal conductivity to 
control a local thermal resistance. 

136. (New) The method according to claim 130 further comprising configuring the heat 
exchange surface to include a plurality of heat transferring features thereupon, wherein 
heat is transferred between the fluid and the plurality of heat transferring features. 

137. (New) The method according to claim 130 further comprising roughening at least a 
portion of the heat exchange surface to a desired roughness to control at least one of the 
fluidic and thermal resistances. 

138. (New) The method according to claim 136 wherein at least one of the heat transferring 
features further comprises a pillar. 

139. (New) The method according to claim 136 wherein the at least one heat transferring 
feature further comprises a microchannel. 

140. (New) The method according to claim 136 wherein the at least one heat transferring 
feature further comprises a microporous structure. 

141 . (New) The method according to claim 138 wherein the at least one pillar has an area 
dimension within the range of and including (10 micron) 2 and (100 micron) 2 . 

142. (New) The method according to claim 138 wherein the at least one pillar has a height 
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dimension within the range of and including 50 microns and 2 millimeters. 

143. (New) The method according to claim 138 wherein at least two pillars are separate from 
each other by a spacing dimension within the range of and including 10 to 150 microns. 

144. (New) The method according to claim 139 wherein the at least one microchannel has an 
area dimension within the range of and including (10 micron) 2 and (100 micron) 2 . 

145. (New) The method according to claim 139 wherein the at least one microchannel has a 
height dimension within the range of and including 50 microns and 2 millimeters. 

146. (New) The method according to claim 139 wherein at least two microchannels are 
separate from each other by a spacing dimension within the range of and including 10 to 
150 microns. 

147. (New) The method according to claim 139 wherein the at least one microchannel has a 
width dimension within the range of and including 10 to 150 microns. 

148. (New) The method according to claim 140 wherein the microporous structure has a 
porosity within the range of and including 50 to 80 percent. 

149. (New) The method according to claim 140 wherein the microporous structure has an 
average pore size within the range of and including 10 to 200 microns. 

150. (New) The method according to claim 140 wherein the microporous structure has a 
height dimension within the range of and including 0.25 to 2.00 millimeters. 

151. (New) The method according to claim 139 wherein a desired number of heat transferring 
features are disposed per unit area to control a resistance to the fluid. 

152. (New) The method according to claim 151 wherein the fluidic resistance is optimized by 
selecting an appropriate pore size and an appropriate pore volume fraction in a 



-20- 



PATENT 

Attorney Docket No.: COOL-01800 



microporous structure. 

1 53. (New) The method according to claim 1 5 1 wherein the fluidic resistance is optimized by 
selecting an appropriate number of pillars and an appropriate pillar volume fraction in the 
unit area. 

154. (New) The method according to claim 151 wherein the fluidic resistance is optimized by 
selecting an appropriate hydraulic diameter for at least one microchannel. 

155. (New) The method according to claim 140 wherein the fluidic resistance is optimized by 
selecting an appropriate porosity of the microporous structure. 

156. (New) The method according to claim 138 wherein the fluidic resistance is optimized by 
selecting an appropriate spacing dimension between at least two pillars. 

157. (New) The method according to claim 136 further comprising optimizing a length 
dimension of the heat transferring feature to control the fluidic resistance to the fluid. 

158. (New) The method according to claim 136 further comprising optimizing at least one 
dimension of at least a portion of the heat transferring feature to control the fluidic 
resistance to the fluid. 

159. (New) The method according to claim 136 further comprising optimizing a distance 
between two or more heat transferring features to control the fluidic resistance to the 
fluid. 

160. (New) The method according to claim 136 further comprising applying a coating upon at 
least a portion of at least one heat transferring feature in the plurality to control at least 
one of the thermal and fluidic resistances. 

161. (New) The method according to claim 136 further comprising optimizing a surface area 
of at least one heat transferring feature to control the fluidic resistance to the fluid. 
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162. (New) The method according to claim 136 further comprising configuring at least one 
flow impeding element along the fluid path, wherein the at least one flow impeding 
element controls a resistance. 

163. (New) The method according to claim 130 further comprising adjusting a pressure of the 
fluid at a predetermined location along the fluid path to control an instantaneous 
temperature of the fluid. 

164. (New) The method according to claim 130 further comprising adjusting a flow rate of the 
fluid at a predetermined location along the flow path to control an instantaneous 
temperature of the fluid. 

165. (New) A heat exchanger for controlling a heat source temperature comprising: 

a. a first layer in substantial contact with the heat source and configured to perform 
thermal exchange with fluid flowing in the first layer, the first layer aligned along 
a first plane; and 

b. a second layer coupled to the first layer for channeling selectable amounts of fluid 
to one or more predetermined locations within the first layer and for channeling 
fluid from the first layer, wherein the one or more predetermined locations within 
the first layer correspond to one or more predetermined locations on the heat 
source, further wherein the heat exchanger is configured to minimize temperature 
differences along the heat source, wherein the heat exchanger corresponds to one 
heat source. 

166. (New) The heat exchanger according to claim 165 wherein the second layer further 
comprises: 

a. a plurality of inlet fluid paths configured substantially perpendicular to the first 
plane; and 

b. a plurality of outlet paths configured substantially perpendicular to the first plane, 
wherein the inlet and outlet paths are arranged parallel with one another. 
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167. (New) The heat exchanger according to claim 165 wherein the second layer further 
comprises: 

a. a plurality of inlet fluid paths configured substantially perpendicular to the first 
plane; and 

b. a plurality of outlet paths configured substantially perpendicular to the first plane, 
wherein the inlet and outlet paths are arranged in non-parallel relation with one 
another. 

168. (New) The heat exchanger according to claim 165 wherein the second layer further 
comprises: 

a. a first level having at least one first port configured to channel fluid to the first 
level; and 

b. a second level having at least one second port, the second level configured to 
channel fluid from the first level to the second port, wherein fluid in the first level 
flows separately from the fluid in the second level. 

169. (New) The heat exchanger according to claim 165 wherein the fluid is in single phase 
flow conditions. 

1 70. (New) The heat exchanger according to claim 165 wherein the fluid is in two phase flow 
conditions. 

171. (New) The heat exchanger according to claim 1 65 wherein at least a portion of the fluid 
undergoes a transition between single and two phase flow conditions in the heat 
exchanger. 

172. (New) The heat exchanger according to claim 165 further comprising at least one fluid 
path configured to apply a desired fluidic resistance to the fluid to control temperature of 
the fluid at a desired location. 

173. (New) The heat exchanger according to claim 172 wherein the at least one fluid path is 
located in the first layer. 
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174. (New) The heat exchanger according to claim 172 wherein the at least one fluid path is 
located in the second layer. 

175. (New) The heat exchanger according to claim 172 wherein the at least one fluid path is 
located in a third layer positioned in between the first and second layers. 

176. (New) The heat exchanger according to claim 172 wherein the fluid path includes a flow 
length dimension and a hydraulic dimension. 

1 77. (New) The heat exchanger according to claim 1 76 wherein the hydraulic dimension is 
nonuniform with respect to the flow length dimension at a desired location to control the 
fluidic resistance to the fluid. 

178. (New) The heat exchanger according to claim 172 further comprising at least one 
expandable valve coupled to a wall of the fluid path, wherein the at least one expandable 
valve is configured to adjust in response to one or more operating conditions to variably 
control the fluidic resistance. 

179. (New) The heat exchanger according to claim 172 further comprising one or more 
sensors positioned at a predetermined location along the fluid path, wherein the one or 
more sensors provide information regarding the temperature of the heat source. 

180. (New) The heat exchanger according to claim 172 wherein a portion of the fluid path is 
directed to a first circulation path along the first layer, wherein fluid in the first 
circulation path flows independently of fluid in a second circulation path in the first layer. 

181. (New) The heat exchanger according to claim 1 72 wherein one or more selected areas in 
the first layer is configured to have a desired thermal conductivity to control a thermal 
resistance to the fluid. 

1 82. (New) The heat exchanger according to claim 172 wherein the first layer further 
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comprises a plurality of heat transferring features disposed thereupon. 

183. (New) The heat exchanger according to claim 182 wherein at least one of the heat 
transferring features further comprises a pillar. 

184. (New) The heat exchanger according to claim 182 wherein the at least one heat 
transferring features further comprises a microchannel. 

185. (New) The heat exchanger according to claim 182 wherein the at least one heat 
transferring features further comprises a microporous structure. 

186. (New) The heat exchanger according to claim 183 wherein the at least one pillar has an 
area dimension within the range of and including (10 micron) 2 and (100 micron) 2 . 

1 87. (New) The heat exchanger according to claim 1 83 wherein the at least one pillar has a 
height dimension within the range of and including 50 microns and 2 millimeters. 

188. (New) The heat exchanger according to claim 1 83 wherein at least two pillars are 
separate from each other by a spacing dimension within the range of and including 10 to 
150 microns. 

189. (New) The heat exchanger according to claim 184 wherein the at least one microchannel 
has an area dimension within the range of and including (10 micron) 2 and (100 micron) 2 . 

190. (New) The heat exchanger according to claim 184 wherein the at least one microchannel 
has a height dimension within the range of and including 50 microns and 2 millimeters. 

191 . (New) The heat exchanger according to claim 184 wherein at least two microchannels 
are separate from each other by a spacing dimension within the range of and including 10 
to 150 microns. 

192. (New) The heat exchanger according to claim 1 84 wherein the at least one microchannel 
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has a width dimension within the range of and including 10 to 150 microns. 

193. (New) The heat exchanger according to claim 1 85 wherein the microporous structure has 
a porosity within the range of and including 50 to 80 percent. 

194. (New) The heat exchanger according to claim 1 85 wherein the microporous structure has 
an average pore size within the range of and including 10 to 200 microns. 

195. (New) The heat exchanger according to claim 185 wherein the microporous structure has 
a height dimension within the range of and including 0.25 to 2.00 millimeters. 

196. (New) The heat exchanger according to claim 1 82 wherein at least a portion of the first 
layer is configured to have a desired roughness to control the fluidic resistance. 

197. (New) The heat exchanger according to claim 1 82 wherein a desired number of heat 
transferring features are disposed per unit area to control the fluidic resistance to the fluid. 

198. (New) The heat exchanger according to claim 1 82 wherein a length dimension of at least 
one heat transferring feature is configured to control the fluidic resistance to the fluid. 

199. (New) The heat exchanger according to claim 182 wherein a height dimension of the 
heat transferring feature is configured to control the fluidic resistance to the fluid. 

200. (New) The heat exchanger according to claim 1 82 wherein one or more heat transferring 
features are positioned an appropriate distance from an adjacent heat transferring feature 
to control the fluidic resistance to the fluid. 

201 . (New) The heat exchanger according to claim 1 82 wherein at least a portion of at least 
one heat transferring feature includes a coating thereupon, wherein the coating controls 
the thermal resistance to the fluid. 

202. (New) The heat exchanger according to claim 182 wherein at least one heat transferring 
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feature is configured to have an appropriate surface area to control the fluidic resistance 
to the fluid. 



203. (New) The heat exchanger according to claim 172 wherein the fluid path further 
comprises at least one flow impeding element extending into the fluid path to control the 
fluidic resistance to the fluid. 

204. (New) The heat exchanger according to claim 172 wherein the fluid path is configured to 
adjust a fluid pressure at a predetermined location to control a temperature of the fluid. 

205. (New) The heat exchanger according to claim 172 wherein the fluid path adjusts a 
pressure of the fluid at a desired location to control an instantaneous temperature of the 
fluid. 

206. (New) The heat exchanger according to claim 1 72 wherein the fluid path adjusts a flow 
rate of at least a portion of the fluid to control a temperature of the fluid. 

207. (New) A hermetic closed loop system for controlling a temperature of a heat source 
comprising: 

a. at least one heat exchanger for controlling the temperature of the heat source by 
channeling selectable.amounts of a fluid to one or more predetermined locations 
on the heat source, wherein the heat exchanger is configured to minimize 
temperature differences in the heat source, further wherein the at least one heat 
exchanger corresponds to one heat source; 

b. at least one pump for circulating fluid throughout the loop, the at least one pump 
coupled to the at least one heat exchanger; and 

c. at least one heat rejector coupled to the at least one pump and the at least one heat 
exchanger. 

208. (New) The system according to claim 207 wherein the at least one heat exchanger layer 
further comprises: 

a. an interface layer in substantial contact with the heat source and configured to 
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channel fluid along at least one thermal exchange path, the interface layer 
configured along a first plane; and 
b. a manifold layer for delivering inlet fluid along at least one inlet path and for 
removing outlet fluid along at least one outlet path. 

209. (New) The system according to claim 208 wherein the manifold layer further comprises: 

a. a plurality of inlet fingers in communication with the inlet fluid paths, the 
plurality of inlet fingers configured substantially perpendicular to the first plane; 
and 

b. a plurality of outlet fingers in communication with the outlet fluid paths, the 
plurality of outlet fingers configured substantially perpendicular to the first plane, 
wherein the inlet and outlet fingers are arranged parallel with one another. 

The system according to claim 208 wherein the manifold layer further comprises: 
a plurality of inlet fingers in communication with the inlet fluid paths, the 
plurality of inlet fingers configured substantially perpendicular to the first plane; 
and 

a plurality of outlet fingers in communication with the outlet fluid paths, the 
plurality of outlet fingers configured substantially perpendicular to the first plane, 
wherein the inlet and outlet fingers are arranged in non-parallel relation with one 
another. 

211. (New) The system according to claim 208 wherein the manifold layer further comprises: 

a. a first level having a plurality of fluid paths positioned an optimal distance from 
one another; and 

b. a second level configured to channel fluid from the outlet fluid paths to the second 
port, wherein fluid in the first level flows separately from the fluid in the second 
level. 

212. (New) The system according to claim 207 wherein the fluid is in single phase flow 
conditions. 



210. (New) 
a. 



b. 
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213. (New) The system according to claim 207 wherein the fluid is in two phase flow 
conditions. 

214. (New) The system according to claim 207 wherein at least a portion of the fluid 
undergoes a transition between single and two phase flow conditions in the heat 
exchanger. 

215. (New) The system according to claim 208 wherein the heat exchanger applies a fluidic 
resistance to the fluid to control a flow rate of the fluid at a desired location in the heat 
exchanger. 

216. (New) The system according to claim 215 wherein each inlet fluid path and outlet fluid 
path includes a respective flow length dimension and a hydraulic dimension. 

217. (New) The system according to claim 216 wherein the hydraulic dimension is 
nonuniform with respect to the flow length dimension to control the fluidic resistance to 
the fluid. 

218. (New) The system according to claim 215 further comprising at least one expandable 
valve coupled along a wall within the heat exchanger, wherein the at least one expandable 
valve is configured to be adjustable in response to one or more operating conditions to 
variably control the fluidic resistance to the fluid. 

219. (New) The system according to claim 207 further comprising one or more sensors 
positioned at a predetermined location in the heat exchanger, wherein the one or more 
sensors provide information regarding cooling of the heat source. 

220. (New) The system according to claim 208 wherein a portion of the inlet fluid path is 
directed to a first circulation path along the interface layer, wherein fluid in the first 
circulation path flows independently of fluid in a second circulation path in the interface 
layer. 
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221. (New) The system according to claim 215 wherein one or more selected areas in the 
interface layer is configured to have a desired thermal conductivity to control the thermal 
resistance to the fluid. 

222. (New) The system according to claim 215 wherein the interface layer further comprises a 
plurality of heat transferring features disposed thereupon. 

223. (New) The system according to claim 222 wherein at least one of the heat transferring 
features further comprises a pillar. 

224. (New) The system according to claim 222 wherein the at least one heat transferring 
features further comprises a microchannel. 

225. (New) The system according to claim 222 wherein the at least one heat transferring 
features further comprises a microporous structure. 

226. (New) The system according to claim 223 wherein the at least one pillar has an area 
dimension within the range of and including (10 micron) 2 and (100 micron) 2 . 

227. (New) The system according to claim 223 wherein the at least one pillar has a height 
dimension within the range of and including 50 microns and 2 millimeters. 

228. (New) The system according to claim 223 wherein at least two pillars are separate from 
each other by a spacing dimension within the range of and including 10 to 150 microns. 

229. (New) The system according to claim 224 wherein the at least one microchannel has an 
area dimension within the range of and including (10 micron) 2 and (100 micron) 2 . 

230. (New) The system according to claim 224 wherein the at least one microchannel has a 
height dimension within the range of and including 50 microns and 2 millimeters. 

23 1 . (New) The system according to claim 224 wherein at least two microchannels are 
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separate from each other by a spacing dimension within the range of and including 10 to 
150 microns. 

232. (New) The system according to claim 224 wherein the at least one microchannel has a 
width dimension within the range of and including 10 to 150 microns. 

233. (New) The system according to claim 225 wherein the microporous structure has a 
porosity within the range of and including 50 to 80 percent. 

234. (New) The system according to claim 225 wherein the microporous structure has an 
average pore size within the range of and including 10 to 200 microns. 

235. (New) The system according to claim 225 wherein the microporous structure has a 
height dimension within the range of and including 0.25 to 2.00 millimeters. 

236. (New) The system according to claim 222 wherein at least a portion of the interface layer 
is configured to have a desired roughness to control the fluidic resistance to the fluid. 

237. (New) The system according to claim 222 wherein a desired number of heat transferring 
features are disposed per unit area to control the fluidic resistance to the fluid. 

238. (New) The system according to claim 222 wherein a length dimension of at least one 
heat transferring feature is configured to control the fluidic resistance to the fluid. 

239. (New) The system according to claim 222 wherein a height dimension of the heat 
transferring feature is configured to control the fluidic resistance to the fluid. 

240. (New) The system according to claim 222 wherein one or more heat transferring features 
are positioned an appropriate distance from an adjacent heat transferring feature to control 
the fluidic resistance to the fluid. 

241. (New) The system according to claim 222 wherein at least a portion of at least one heat 
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transferring feature includes a coating thereupon, wherein the coating provides a desired 
amount of fluidic resistance to the fluid. 

242. (New) The system according to claim 222 wherein at least one heat transferring feature is 
configured to have an appropriate surface area to control the fluidic resistance to the fluid. 

243. (New) The system according to claim 215 wherein at least one fluid path further 
comprises at least one flow impeding element extending into the fluid path to control the 
fluidic resistance to the fluid. 

244. (New) The system according to claim 215 wherein at least one of the inlet and outlet 
paths is configured to adjust a fluid pressure along a predetermined location along a flow 
path to control a temperature of the fluid. 

245. (New) The system according to claim 215 wherein at least one of the inlet and outlet 
paths adjusts a pressure of the fluid at a desired location to control a temperature of the 
fluid. 

246. (New) The system according to claim 215 wherein at least one of the inlet and outlet 
paths adjusts a flow rate of at least a portion of the fluid to control a temperature of the 
fluid. 
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